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Denotations
Ac  –		 collecting	area	[m
2]
COP  –  coefficient	of	performance
I  –		 solar	radiation	[W/m2]
Q  –  energy	rate	[W]
Wc  –		 work	of	compressor	[W]
η  –  energy	efficiency	[%]
ζ  –  exergy	efficiency	[%]
1. Introduction







In	recent	years,	 the	heat-pipe	based	PV/T	technology	was	proposed	due	 to	 its	specific	
characteristics,	 such	 as	 large	 heat-transfer	 capacity,	 availability	 of	 anti-freezing	 media,	
hermetically	 sealed	 loop	 and	homogeneous	 capillary	 force	 [2].	Loop	heat	 pipe	 (LHP),	 as	
a		special	type	of	heat	pipe,	has	large	capacity	of	remote	and	passive	heat	transfer	by	circulating	
the	working	fluid	in	a	closed	loop.	LHP	has	the	separate	configuration	of	vapour	and	liquid	

























standard	 testing	conditions.	When	making-up	 the	PV	 layer,	 a	black	5052	aluminum	alloy	
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exergetic	 efficiencies	 of	 the	 PV/LHP	 module	 were	 9.13%,	 39.25%	 and	 48.37%/15.02%	






















































surveys,	 and	 policy	 development.	 This	 interdisciplinary	 cooperation	may	 lead	 to	 a	 clear	
understanding	of	various	problems	over	the	PV/LHP	developments.
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This	 article	 illustrates	 a	 PV/LHP	 heat-pump	 water	 heating	 operation	 in	 Shanghai.	
Performance	of	 such	a	novel	LHP	and	associated	 solar	PV/T	system	presents	 remarkable	
advantages	over	the	existing	straight	heat	pipe/LHPs	and	associated	solar	thermal	and	PV/T	
systems.The	 analysis	 of	 economic	 and	 environmental	 benefits	 demonstrated	 this	 system	
might	be	competitive	in	future	energy	supply	with	its	payback	period	of	16	years	and	life-
cycle	 carbon	 reduction	 of	 12	 tons. Explicit	 benefits	 and	 future	 challenges	 were	 brought	
forward	for	PV/LHP	stakeholders	to	accelerate	the	development	of	such	technology.
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Thermal	efficiency	of	a	PV/LHP	module	 is	 the	 ratio	of	useful	 thermal	energy	 (Qth)	 to	
incident	irradiation	(I)	striking	on	the	collecting	area	(Ac):
 ηth th cQ IA=              									\*	MERGEFORMAT		 (1)
Electrical	efficiency	of	a	PV/LHP	module	is	the	ratio	of	electricity	generated	from	PV	
cells	(Qe)	to	the	overall	incident	irradiation:
 ηe e cQ IA=                								\*	MERGEFORMAT		 (2)
The	overall	efficiency	of	a	PV/LHP	module	will	be	the	sum	of	above	two	efficiencies.
The	overall	exergetic	efficiency	could	be	derived	as:




The	 performance	 coefficient	 (COP)	 of	 a	 heat	 pump	 system	 is	 defined	 as	 the	 ratio	 of	
heating	or	cooling	generated	(Qw)	to	the	electrical	energy	consumed	(Wc):
  COP Q Ww c= / 																						\*	MERGEFORMAT		 (4)

